some as good, others better, perhaps all dissimilar, yet all illustrative of the same principle, and depending on it-but in the essential principle which his machine was the first to embody, to exemplify, to make operative and to announce to mankind." 6 In Le Roy v. Tatham, 14 How., 156, 175 (1852) , Mr. Justice McLean, speaking for the majority of the court, after stating that a newly discovered principle applied to useful purposes is patentable, said: "In all such cases, the processes used to extract, modify, and concentrate the natural agencies, constitute the invention. The elements of the power exist; the invention is not in discovering them, but in applying them to useful objects. Whether the machinery used be novel, or consist of a new combination of parts shown, the right of the inventor is secured against all who use the same mechanical power, or one that shall be substantially the same. * * * A new property discovered in matter, when practically applied, in the construction of a useful article of commerce or manufacture, is patentable; but the process through which the new property is developed and applied, must be stated, with such precision as to enable an ordinary mechanic to construct and apply the necessary process."
Referring to Neilson's patent litigated in the English case of
Neilson v. Thompson, Chief Justice Taney said: "It seems that the court at first doubted whether it was a patent for anything more than the discovery that hot air would promote the ignition of fuel better than cold, and if this had been the construction, the court, it appears would have held his patent to be void; because the discovery of a principle in natural philosophy or physical science is not patentable. But after much consideration, it was finally decided that this principle must be regarded as well known, and that the plaintiff had invented a mechanical means of applying it to furnaces; and that his invention consisted in interposing a heated receptacle between the blower and the furnace, and by this means heating the air after it left the blower, and before it was thrown into the fire." 7 "Now, percussion, reaction, and centrifugal force are, in the abstract, neither new principles nor subjects of a patent. But 6 judge Kane charging the jury in Parker v. Hulme, Fed. Cas. 1O, 74o;  i Fish., Pat. Cas. 44 (C. C. 1849) . See also Foote v. Silsby, Fed. Cas. 4, 916; i Blatchf, 445 (C. C. 1849) .
7 O'Reilly v. Morse, 15 How., 62,116 (1853 their embodiment and application to machinery may be both new and useful, and entitle the discoverer to the exclusive use of his invention. * * * And here lies the secret of this 'Parker Wheel.' It is the vortical motion of the water on the wheel, which operates as a coefficient to the reactive power of the water on the buckets. It is what the patentees claim it to be, to wit: 'An improvement in the application of hydraulic power, by a method of combining percussion with reaction.' 8
In the Telephone Cases, 126 U. S., i (1888), as summarized in the syllabus, it appeared from proof that "Bell was the first discoverer of the art or process of transferring to, or impressing upon, a continuous current of electricity in a closed circuit, by gradually changing its intensity, the vibrations of air produced by the human voice in articulate speech, in a way to cause the speech to be carried to and received by a listener at a distance on the line of the current ;" that he had described in the specification "his invention with sufficient clearness and precision to enable those skilled in the matter to understand what his process" was and had pointed out a "practicable way of putting it into operation ;" that the fifth claim under his patent, No. 174,465, was "not confined to the magneto instrument, or to such modes of creating electrical undulations as could be produced by that form of apparatus ;" and that this claim "also covered his invention of an apparatus to make useful his discovery of an art or process for electrical transmission of speech." This claim, on page 13 reads: "5. The method of, and apparatus for, transmitting vocal or other sounds telegraphically, as herein described, by causing electrical undulations, similar in form to the vibrations of the air accompanying the said vocal or other sounds, substantially as set forth." In the opinion of the court by Chief Justice Waite, at pages 532 and 533, he said: "Bell discovered that it [the reproducing of speech] would be done by gradually changing the intensity of a continuous electric current, so as to make it correspond exactly to the changes in the density of the air caused by the sound of the voice. This was his art. He then devised a way in which these changes of intensity could be made and speech actually transmitted. Thus his art was put in a condition for practical use. In doing this, both discovery and invention, in the popular sense of those terms, were involved-discovery in finding the art, and invention in devising the means of making it useful. For such discoveries and inventions the law has given the discoverer and inventor the right to a patent-as discoverer, for the useful art, process, method of doing a thing he has found; and as inventor, for the means he has devised to make his discovery one of actual value. * * * The patent for the art does not necessarily involve a patent for the particular means employed for using it. Indeed, the mention of any means, in the specification or descriptive portion of the patent, is only necessary to show that the art can be used."
Second In the well-known case of Crane v. Price, in which the English Court of Common Pleas upheld a patent for using anthracite instead of bituminous coal, with the hot blast in melting iron ore, the evidence, as Chief Justice Tindal remarked, proved beyond doubt that, in the result of the combination of the hot blast with anthracite, not only was the yield of the furnace more, and the expense of making the iron less, but the nature, properties and quality of the iron were better than under the former process by means of the combination of the hot air blast with bituminous coal. 
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of usefulness and excellence, but differing in kind, having new uses and properities." 11
In Celluloid Mfg. Co. v. Frederick Crane Chemical Co., 36 Fed, 110, 112 (C. C. i888), in an opinion by Mr. Justice Bradley, on demurrer to the bill, the court says: "The principal improvement consists in the employment of certain substances as solvents or converting agents of pyroxyline or nitro-cellulose, in manufacturing compounds of that substance. The principal solvent heretofore used has been camphor, or a solution of camphor in alcohol. * * * 'It was the object of my experiments to find new menstrua which are in themselves such active solvents of pyroxyline as to render the use of camphor unnecessary, and I have succeeded to the extent hereinafter set forth. My new group of active liquid solvents or converting agents, comprises oil of spearmint, nitrate of methyl, butyric acid, valeric ether, benzoic ether,' etc. (naming twenty-two different substances.) The specification then proceeds to give directions as to the quantity of these ingredients to be used, and the manner of using them, stating that they may be used in connection with each other, or with camphor or alcohol, or singly by themselves. * * * It is true that the mere discovery of the qualities possessed by these substances is not patentable; in other words, the qualities themselves cannot be patented. But the patent in question is not granted for the discovery, nor for the solvent quality of the substances; it is granted for the 'use' of the substances 'in the art of manufacturing compounds of pyroxyline, substantially as described,' that is, as described and pointed out in the specification. * * * And it would seem that the result of the process is a different substance from that produced when camphor is the solvent used. The specification, it is true, intimates and concedes that certain parts of the process were well known; but exactly what was well known, and what was not, does not appear. No former patents are exhibited in the bill. Perhaps, by the answer of the defendants and proofs taken in the case, it may be made to appear that every part of the process, as a process, was known and used before, and that the only originality on the part of the patentee was the discovery of the fact that oil of spearmint and the other substances named are solvents of pyroxyline. Should this be so, the question would then be fairly presented whether the mere discovery of this fact was patentable."
In these decisions, there is also pointed out the close analogy existing between a patent for a process, using a new substance in a combination to make a new product, and a patent for a new composition of matter. As there is a tendency to limit, though not to deny, patentability in respect to such new compositions, it is reasonable to believe a like tendency exists as regards such processes. There are many recent decisions, holding certain combinations of materials, with a substitution of one new material therein, to be unpatentable. (843), it appeared that some method had long been sought by which rollers or cylinders could be so cast that the metal, when introduced into the mould be given a rotary motion, so as to throw the flog or dross into the center instead of the circumference of the casting. "By the old mode, the metal was conveyed from the furnace to the mould through a gate, or pipe, placed in a horizontal or perpendicular direction." Harley discovered a new method, which he explained in his specification as follows: "The tube or tubes, or passages called gates, through which the metal to be conveyed into the moulds shall not enter the mould perpendicularly at the bottom, but slanting, or in a direction approaching to a tangent of the cylinder, or if the gates enter the moulds horizontally or nearly so, shall not enter in the direction of the axis of the cylinder, but in a tangent from, or inclining towards a tangent of the cylinder." A claim covering this process of manufacture was upheld. of taking the wheels from the moulds when partially cooled and before any straining of the parts could occur; second, of the placing them in a chamber of about the same temperature; third, of then reheating them almost to the point of fusion, and fourth, of then cooling them just fast enough for all parts to cool and shrink simultaneously. Said Mr. Justice Strong, at pages 642 and 643: "We have sought in vain through the proofs submitted in this case for any satisfactory evidence that this process was known before 1847, when Whitney commenced it, or that anything equivalent to that process was known. Certainly nothing of the kind had ever been applied to cast-iron railroad wheels, and, as we have seen, they are castings of a peculiar character, not admitting of the treatment that may be applied to other castings. What they needed was (what was substantially described by-one of the witnesses), the discovery of the" fact that the chilled cast-iron, constituting one part of the wheel, could be subjected to heat less than that which would cause fusion, without producing any material effect upon its hardness, while the cooling of other parts of the wheel could be so prolonged by applying heat externally, as to enable all parts to cool without being subjected to the strain attendant on unequal contraction, and in addition to the discovery, they needed the invention of a process by which it could be practically carried out. Such a discovery and such a process were needed for no other castings. * * * The specification disclaims invention of annealing iron castings done in the ordinary mode. It claims annealing when applied to cast-iron railroad wheels, in the mode or by the process described. It is nct, therefore, merely an old contrivance or, process applied to a new object, a case of double use. A new and previously unknown result is obtained, namely, the relief of the plate of the wheels from inherent strains without impairing the chilled tread, a result which, though anxiously sought, had not been obtained before Whitney's invention." 1'
In Cochrane v. Deener, 94 U. S., 78o, 786 (1876), Mr. Justice Bradley, in reference to an improved process for making flour, after quoting from the specification said: "His improvement, therefore, does not consist in using drafts or currents of air, but in the process as a whole, comprising the application of the blast, and the carrying off of the fine impurities, whereby the middlings are purified preparatory to re-grinding after being separated from the other parts."
In Andrews v. Carman, Fed. Cas. 37 1; 13 Blatchf., 307 (C. C. 1876), the claim was for "the process of constructing wells by driving or forcing an instrument into the ground until it is projected into the water, without removing the earth upwards, as it is in boring, substantially as herein described." Said Judge Benedict: "This process involves a new idea, which was put into practical use when the method was devised of fitting tightly in the earth, by the art of driving without removing the earth upwards, a tube open at both ends but otherwise air-tight, and extending down to a water-bearing stratum, to which is attached a pump, a vacuum in the well pit, and at the same time in the waterbearing stratum of the earth, being necessarily created by the operation of a pump attached to a pipe so driven. * * * Such an invention is without the field of mechanical contrivance. It consists in the new application of a power of nature, by which new application a new and useful result is attained. There is no new product, but an old product-water-is obtained from the earth in a new and advantageous manner. * * * The elements of the process may be old, but, when combined for the purpose of putting to practical use the new idea of forcing water in this way from the earth into a well pit, -they constitute a new and useful process." The patentability of this invention was upheld for like reasons in various Circuit Court decisions cited in Eames v. Andrews, 122 U. S., 47; but the patent was ultimately held invalid on account of two years' public use before the filing of the application.
In Tilghman v. Proctor, 102 U. S. 707 (i88o), reversing Mitchell v. Tilghman, i Wall. 287 (873), the specification stated: "My invention consists of a process for producing free fat acids and solution from those fatty and oily bodies of animal and vegetable origin which contain glycerine as their base. For this purpose, I subject these fatty or oily bodies to the action of water at a high temperature and pressure, so as to cause the elements of those bodies to combine with water, and thereby obtain at the same time free fat acids and solution of glycerine. I mix the fatty body to be operated upon with from a third to a half of its bulk of water, and the mixture may be placed in any convenient
vessel in which it can be heated to the melting-point of lead, until the operation is complete. The vessel must be closed and of great strength, so that the requisite amount of pressure may be applied to prevent the conversion of the water into steam ;" and then described an apparatus suitable for use in applying the process. The claim read: "Having now described the nature of my said invention, and the manner of performing the same, I hereby declare that I claim, as of my invention, the manufacturing of fat acids and glycerine from fatty bodies by the action of water at a high temperature and pressure." It appeared that before the invention of Tilghman, the patentee, there had been two other processes for effecting a decomposition of fats into their component elements, but that each process "was often accompanied by prejudicial effects from the access of atmospheric air to the contents of the still." In view of Tilghman's improved process, as further amplified by the proof, Mr. Justice Bradley, at pages 721 and 722, said: "He discovered that fat can be dissolved into its constituent elements by the use of water alone under a high degree of heat and pressure; and he patented the process of 'manufacturing fat acids and glycerine from fatty bodies by the action of water at a high temperature and pressure.' Had the process been known and used before, and not been Tilghman's invention, he could not have claimed anything more than the particular apparatus described in his patent; but being the inventor of the process, as we are satisfied was the fact, he was entitled to claim it in the manner he did." The patentee, therefote, applied to the fatty bodies: (i) water only; (2) in a closed vessel; (3) at a high temperature and pressure.' In Fermentation Co. v. Maus, 122 U. S., 413 (1887) , the third claim, on page 423, was: "The process of preparing and preserving beer for the market, which consists in holding it under controllable pressure of carbonic acid gas from the beginning of the kraeusen stage until such time as it is transferred to kegs and bunge substantially as described." In the opinion, at pages 427 and 428, Mr. Justice Blatchford said: "We think that the method or art covered by the third claim of the patent is patentable as a process, irrespective of the apparatus or instrumentality for carrying it out. It is the performing of a series of acts upon the beer in the kraeusen stage, producing new and useful results in the art of making marketable beer. The process consists not in merely applying an apparatus to the cask at some period of the kraeusen stage of the beer, but consists in this, that when the beer has been put into the casks, and the kraeusen beer is added to it, and the apparatus is applied at the beginning of the kraeusen stage, the beer will be kept under the control of carbonic acid gas until such time as it is fit to be transferred to the kegs for market, such pressure resulting in the complete and speedy clarification of the beer, although it is in a state of active fermentation in the closed shaving casks, with the incidental results of no loss of beer, and no fouling of the casks or cellar, and no danger to the health of the workmen. * * * There appears also to be a new principle of action involved in the invention of the patentees. The carbonic acid gas generated by the fermentation in the cask, instead of being allowed to continually ascend, as it does with an open bung-hole, keeping the liquid constantly in a turbid state and overflowing at the bung-hole, is made, as stated in the specification, to first accumulate in the space above the beer in the closed cask, until the pressure is such that the gas overcomes the density of the beer, and enters it again, and charges it up to the pressure at which the water column is set, thus creating an equilibrium between the rising bubbles of gas and the pressure above, so that gravity can act on the yeast and impurities, and carry them down so that they will remain with the shavings at the bottom. This is a new use, in the treatment of fermenting beer, of the carbonic acid gas which it generates, and a new method or process of hastening the clarifying and settling of the beer."
In Carnegie Steel Co. v. C'mbria Iron Co., 185 U. S., 403 (19O2) , the process, as summarized in the syllabus, "consisted [in the placing] of a large reservoir between the blast furnace and the converters, in which should always be maintained a large quantity of metal, which should be drawn off in small quantities at a time and replenished by a like quantity of metal from the blast furnaces." The claims, on page 4o9, were: "i. In the art of refining iron directly from smelting furnaces, the process of equalizing the chemical composition of the crude metal by thoroughly commingling or mixing together the liquid metal charge and subsequently refining the mixed and equalized charge, substantially as and for the purposes described. 2. In the art of mixing molten metal to secure uniformity of the same in its constituent parts preparatory to further treatment, the process of in-PROCESS PATENTS troducing into a mixing receptacle successive portions of molten metal ununiform in their non-metallic constituents (sulphur, silicon, etc.), removing portions only of the composite molten contents of the receptacle without entirely draining or emptying the same, and successively replenishing the receptacle with fresh ununiform additions,, substantially as and for the purposes described." On pages 413-417 are stated the disadvantages of the old Bessemer process for making steel and how the process of Jones, the patentee, was a most decided improvement on the former process. "To enable the Jones process to be successfully carried out it is necessary (i) that the intermediate reservoir or mixer should be of large size, 'say ioo tons' capacity; (2) that it be covered to prevent the access of cold air from without; (3) that it be provided with a stop, so that it may not be tilted so far as to be emptied of its contents; (4) that a quantity of molten metal so large as to absorb all the variations of the product of the blast furnace received into it and thus to unify the metals discharged into the converters, be constantly retained in it." (At page 425. ) Said Mr. Justice Brown, at page 429, delivering the opinion of the court upholding the patent: "It is true the Jones patent is a simple one, and in the light of present experience it seems strange that none of the expert steel makers, who approach so near the consummation of their desires, should have failed to take the final step which was needed to convert their experiments into an assured success." 16
These three classes of cases mark the limits of restrictive ownership in processes-like three headlands they put out into the free seas of the principles of nature, where every man can sail his craft" according to his own pleasure. In the previous decisions, the line of demarcation has been viewed from the landward side, as it were; its aspect will now be considered from the vision point of free privileges for all. Possibly a fairly accurate generalization of the authorities, finally to be collated, is this: Using machinery or apparatus, previously employed in a given process, one cannot patentably introduce in the process, in place of an old material or substance, having at a given step in the process a certain physical or chemical effect in producing the result of the process, some new material or substance, the effect of which is simply to improve the result in quality or quantity. 16 See also United States Mitis Co. v. Midvale Steel Co., 135 Fed., o3 (C. C. x9o4).
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In Wyeth v. Stone, Fed. Cas. 18, 1o7 ; i Story, 273 (C. C. 184o), the claim stated: "It is claimed as new, to cut ice of a uniform size, by means of an apparatus worked by any other power than human. The invention of this art, as well as of the particular method of the application of the principle, is claimed by the subscriber." Said Mr. Justice Story: "It is plain, then, that here the patentee claims an exclusive title to the art of cutting ice by means of any power, other than human power. Such a claim is utterly unmaintainable in point of law. It is a claim for an art or principle in the abstract, and not for any particular method or machinery, by which ice is to be cut. No man can have a right to cut ice by all means or methods, or by all or any sort of apparatus, although he is not the inventor of any or all such means, methods, or apparatus." 17
In the opinion in Le Roy v. Tatham, 14 How., 156, 175 (1852) , already quoted, Mr. Justice McLean also said: "Nor can an exclusive right exist to a new power, should one be discovered in addition to those already known. Through the agency of machinery a new steam power may be said to have been generated. But no one can appropriate this power to himself, under the patent laws. The same may be said of electricity, and of any other power in nature, which is alike open to all, and may be applied to useful purposes by the aid of machinery. A patent is not good for an effect, or the result of a certain process, as that would prohibit all other persons from making the same thing by any means whatsoever. This, by creating monopolies, would discourage arts and manufactures, against the avowed policy of the patent laws."
In O'Reilly v. Morse, 15 How., 62 (1853), one question was as to the validity of the eighth claim in the Morse patent of 1848, covering his invention of the electric telegraph. From the specification, given on pages 83-95, it appears that Morse fully described his discovery and also apparatus for its practical application. Then le claimed: "Eighth. I do not propose to limit myself to the specific machinery, or parts of machinery, described in the foregoing specifications and claims; the essence of my invention being the use of the motive power of the electric or gal-of his great opinion, as if Chief Justice Taney, with prophetic vision, had foreseen the invention of Marconi.
In Morton v. New York Eye Infirmary, Fed. Cas. 9, 865, 5 Blatchf., i6 (C. C. 1862), the patentees had discovered that' the inhalation of ether, a well known compound, produced insensibility to pain and had secured a patent for the process of administering ether in conjunction with the performance of surgical operations, the apparatus used for administering the ether being fully described in the specification, but being admittedly old. In adjudging the claim void, Judge Shipman said: ."It is only where the explorer has gone beyond the mere domain of discovery, and has laid hold of the new principle, force, or law, and connected it with some particular medium or mechanical contrivance by which, or through which, it acts on the material world, that he can secure the exclusive control of it under the patent laws. He then controls his discovery through the means by which he has brought it into practical action, or their equivalent, and only through them. It is then an invention, although it embraces a discovery. Sever the force or principle discovered from the means or mechanism through which he has brought it into the domain of invention, and it immediately falls out of that domain and eludes his grasp. It is then a naked discovery, and not an invention." Then, with reference to the facts presented, he continued: "The effect discovered was produced by old agents, operating by old means upon old subjects. The effect alone was new, and to that only can the term 'discovery' apply. That this mere discovery, however novel and important, is not patentable, needs neither argument nor authority to prove. At this point the patent breaks down; for the specification presents nothing new except the effect produced by well known agents, administered in well known ways on well known subjects. This new or additional effect is not produced by any new instrument by which the agent is administered, nor by any different application of it to the body of the patient. * * * It is nothing more, in the eye of the law, than the application of a well known agent, by well known means, to a new or more perfect use, which is not sufficient to support a patent."
In Shaw & Wilcox Co. v: Lovejoy, Fed. Cas. 12, 727; 7 Blatchf., 232 (C. C. i87o), it was held that the new use of chemicals in an old apparatus for recovering precious metals from waste metallic solutions was not patentable. After stating the facts in detail, Judge Blatchford said: "The specification states, that the vessel may be of any suitable material and of any suitable form or size; that in it may be suspended a bag containing any ingredient that will precipitate the metal, or such ingredient may be placed in the vessel in a loose state; that, after the precipitation takes place, the liquid may be drawn off through a suitable pipe arranged in a suitable part of the vessel, or it may be allowed to fill the vessel and run away over the top; that a filtering device may be used with the pipe, but can be dispensed with for the majority of solutions; and that the vessel may have a partition in it or not. The sum and substance of all this is, that the result is the thing claimed to be patented. The apparatus is nothing but a vessel to hold the liquid, and the process consists only in putting into the liquid in the vessel the proper chemicals to effect the precipitation of the valuable metal. That a suitable vessel of a suitable form and size must be used to contain the liquid, if the liquid is to be utilized is no new idea. To discover that a suitable precipitating ingredient will precipitate what it is capable of precipitating, is no invention. The claim is altogether vague and general. It is open to the objection stated in the case of O'Reilly v. Morse, 15 How., 62, 119, against the eighth claim of Morse's telegraph patent. It is, in effect, a claim to the use of the proper chemicals to precipitate the metal from the liquid waste solution, by putting such chemicals into any proper vessel containing the solution."
18
In some of the early cases, questions that have been here considered were presented in charges to the jury in actions at law for damages. Generally they have been presented at a full hearing upon the evidence in suits in equity. Sometimes the invalidity of a process claim has been so apparent that it has been determined on a demurrer to the bill. But this latter procedure, desirable as it is for securing a speedy adjudication, is only available in clear cases. In Chinock v. Paterson, P. & S. Tel. Co., 112 Fed. Cas., 531 (C. C. A. 19o2), a decision on demurrer by the
